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[Embodiment] 

Hereinafter, explanation of embodiments of the present 
invention will be given by referring to Figures, 

Figure 1 is a block diagram illustrating a constitution 
of an embodiment which is common through the first invention and 
the second invention of the present application. 1 denotes an 
input terminal for a non-linear PCM signal having a sampling rate 
of 8 kHz and a data length of 8 bits, 2 denotes a non-linear/linear 
conversion means for converting a non-linear PCM signal which 
is supplied from the input terminal 1 to a linear signal, 3 denotes 
a downsampling means for downsampling a linear signal having a 
sampling rate of 8 kHz to a linear signal having a sampling rate 
of 16/3 kHz to output the same, 4 denotes an encoding means for 
performing an AD PCM coding of 3 bits or 4 bits to the downsampled 
linear PCM signal according to a control signal a, and outputting 
the result to an output terminal 5. 6 denotes an AD PCM decoding 
means for decoding of 3-bit or 4-bit, for the AD PCM code supplied 
from the AD PCM code input/output terminal, according to the 
control signal a, and outputting a linear PCM decoded signal. 
7 denotes an upsampling means for receiving a linear PCM decoded 
signal having a sampling rate of 16/3 kHz, and upsampling the 
same to a linear PCM decoded signal having a data length of 8 
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bits, 8 denotes a linear/non-linear conversion means for 
converting a linear PCM decoded signal having a sampling rate 
of 8 kHz to a non-linear PCM decoded signal having a data length 
of 8 bits. 9 denotes an output terminal for outputting a 
non-linear PCM decoded signal having a sampling rate of 8 kHz 
and a data length of 8 bits. 

Next, an operation after the sample data 1 is inputted 
will be described with referring to Figure 3 (A) to (G) . When data 
is inputted, the non-linear/linear conversion means 2 receives 
a non-linear PCM signal having a sampling rate of 8 kHz and a 
data length of 8 bits from the input terminal 1, and converts 
it to a linear signal. Since the linear PCM signal is supplied 
to the sampling means 3, an input signal to the sampling means 
3 is a linear signal having a sampling rate of 8 kHz, as illustrated 
in Figure 3(A) . A signal having a sampling frequency of 16 kHz 
is formed by interpolating "0" once for one linear PCM signal 
having a sampling rate of 8 kHz. Then, in order to remove an 
influence of folding noise generated when it is downsampled to 
a signal having a sampling frequency of 16 kHz, the signal is 
supplied to a digital filter having a filter characteristic of 
bandwidth of 2 . 6 kHz, and after a bandwidth limitation is executed 
thereto, thinning out of once per among three times is carried 
out to be outputted. The output signal from the downsampling 
means 3, as illustrated in Figure 3 (D) , becomes a linear PCM 
signal having a sampling rate of 16/3 kHz. The linear signal 
having a sampling rate of 16/3 kHz becomes an input signal to 
the encoding means 4, and an AD PCM coding of 3 bits is carried 
out according to the control signal a, and is outputted via the 
ADPCM coding input/output terminal 5. 
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A specific constitution of the downs amp ling means 3 is 
illustrated in Figure 4. Switch 1 is a switch for selecting an 
input signal or "0" interpolation, by interpolating "0" to make 
the data having a sampling frequency of 16 kHz to be inputted 
to a digital filter. Switch 2 is a switch for thinning out a 
digital filter output signal, and the output from the switch 
becomes data having a sampling frequency of 16/3 kHz. 

Next, a decoding operation will be described. By 
inputting ADPCM codes from the input/output terminal 5, the ADPCM 
codes are made an input to the ADPCM encoding means. The ADPCM 
decoding means 6 performs an ADPCM decoding of 3 bits to the ADPCM 
codes according to the control signal a, then the ADPCM codes 
are converted to a linear signal having a sampling frequency of 
5.33 kHz. The linear PCM decoded signal (Figure 3(D)) becomes 
an input signal to the upsampling means 7, and generates a linear 
PCM decoding signal (Figure 3(E)) having a sampling frequency 
of 16 kHz by interpolating "0" twice for one input signal. After 
the signal is filtered through a digital filter having a 
characteristic of bandwidth of 2 . 6 kHz, such as a filter in Figure 
3(F), in order to remove folding components having a sampling 
frequency of 16/3 kHz, the upsampling circuit implements 
interpolation once for twice on the signal, and outputs a linear 
PCM decoded signal (Figure 3(G) ) having a sampling frequency of 
8 kHz. This linear PCM decoded signal is supplied to the 
linear/non-linear conversion means 8 and is converted to a 
non-linear PCM signal, then is transmitted to the output terminal 
9. 
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